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Cryptogenic organizing pneumonia (COP) is a rare, potentially serious respiratory disease which may be
idiopathic or secondary to other conditions. Exceptionally, cases of COP of occupational origin have been
reported. We present the case of a laboratory researcher who developed COP after prolonged exposure to
ortho-phenylenediamine. The diagnosis was made after a speciﬁc inhalation challenge (SIC). After clinical
and radiological resolution, the patient has avoided the causal agent and remains asymptomatic.
 2011 Elsevier Ltd. All rights reserved.1. Introduction
Cryptogenic organizing pneumonia (COP) is characterized by
the presence of intraalveolar granulation tissue, comprising
a mixture of myoﬁbroblasts and connective tissue. It is frequently
idiopathic, although cases of COP of occupational origin have been
described, such as the Ardystil Syndrome following inhalation of
Acramin FWN,1 exposure to benzalkonium in cleaners,2 exposure to
spices,3 or in textile factory workers exposed to environmental
fungal spores.4 This study describes the ﬁrst case of COP secondary
to ortho-phenylenediamine in a laboratory researcher.2. Educational aims
 Occupation should be considered when diagnosis of a respira-
tory condition remains unclear after regular evaluation.
 The possibility to perform a speciﬁc inhalation challenge test in
a respiratory non-infectious disease should be considered in
order to get an accurate diagnosis.
 Cryptogenic organizing pneumonia diagnosis should be
considered in patients presenting fever and pulmonary inﬁl-
trates after exposure to ortho-phenylenediamine or to other
amine compounds., Hospital Universitari Vall
, Spain. Tel.: þ34 93 274 6157;
.
rved.3. Case report
The patient described is a twenty-nine-year-old woman who
had worked in a biochemistry and molecular biology laboratory for
eight years and for the last three years she had performed protocols
requiring the developing of immunoassays. The process used
ortho-phenylenediamine in powder form, which she diluted and
heated at 37 C. After this, the reactants remained onmicrotitration
plates on the laboratory table until they evaporated totally and
were removed once a month. The patient worked without any
breathing protection.
Six months after taking on these duties, she presented episodes
of coughing, fever (38.5 C), muco-purulent expectoration and
dyspnea. X-ray studies revealed pulmonary inﬁltrates in several
lobes. In the last 2.5 years the patient presented ten episodes of this
kind. Initially the episodes were recorded as pneumonia, but the
patient was referred to our center in order to rule out a possible
occupational origin.
On admission, the patient was asymptomatic and was not
currently working. Physical examination was normal; blood anal-
ysis including leukocytes count IgG, IgA, IgM, IgE and IgG subclass
values were within normal ranges. Speciﬁc IgG for Aspergillus and
Penicillium were negative. Vaccine response study (S. pneumoniae,
H. inﬂuenzae) revealed normal antibody production. Pulmonary
function study results were FVC 3.81 L (89%), FEV1 2.81 L (82%),
FEV1%FVC ratio 73%, TLC 6.24 L (115%), RV 2.43 L (158%), TLCO 7.3
(84%), TLCO/VA 1.37 (75%) with a negative bronchodilation test.
Chest computerized tomography (CT) was normal.
With the suspicion of pulmonary pathology associated with
ortho-phenylenediamine, we performed a speciﬁc inhalation
Fig. 1. Chest CT. Incipient pulmonary inﬁltrate in the left upper lobe after the speciﬁc
inhalation challenge.
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samples in a speciﬁc inhalation chamber for 30 min. Temperature,
FVC, FEV1 and TLCO were measured 30 min after exposure and
subsequently each hour for 8 h. Four hours after exposure, fever
(38 C) was recorded, as were non-signiﬁcant reductions of TLCO
and FVC. Chest CT performed 6 h after exposure revealed an alve-
olar inﬁltrate in the left upper lobe (Fig. 1). A bronchoalveolar
lavage (BAL) collected after 24 h showed 74% macrophages, 8%
lymphocytes and 18% polymorphonuclears. BAL culture was nega-
tive. No longer exposed to the agent, the patient has remained
asymptomatic for 1.5 years and has not presented any new acute
episodes.
4. Discussion
We present the ﬁrst report of COP due to ortho-
phenylenediamine conﬁrmed by the appearance of a pulmonary
inﬁltrate with neutrophilia after a SIC.
As therewas no obvious cause for the patient’s repeat infections,
and knowing that low molecular weight agents have been associ-
ated with the development of hypersensitivity pneumonitis (HP),
we performed an SIC to investigate their possible involvement.
During the test the patient presented clinical symptoms similar to
those of the previous episodes; CT revealed a pulmonary inﬁltrate,
though no signiﬁcant changes in FVC and Dlco were observed.
These ﬁndings, together with the presence of neutrophilia revealed
in the BAL, suggested that the patient had COP rather than HP. The
rapid clinical and radiological resolution after the administration ofcorticosteroids and the absence of any new episodes after dis-
continuing the exposure to the causal agent lend support to this
diagnosis. Although deﬁnitive diagnosis of COP is performed by
pathology study, it has been suggested that a correct diagnosis can
be made without the need for a lung biopsy.5
Ortho-phenylenediamine is a low molecular weight chemical
compound with an amine group used, among its multiple appli-
cations, as a reactant in enzyme immunoassays. Exceptionally,
cases of COP have been reported in patients exposed to amines. The
ﬁrst description was the Ardystil syndrome secondary to the
inhalation of Acramin FWN (diethylenetriamine and adipic acid).1
In that ﬁrst report, histology studies were used for diagnosis, but
later descriptions performed diagnosis without the need for
pathology studies.6 Finally, Di Stefano et al.2 reported a case of COP
of a patient accidentally exposed to benzalkonium chloride,
a quaternary amine. The patient presented a marked neutrophilia
with 54% neutrophils and only 10% lymphocytes in the BAL.
In conclusion, given the wide use of ortho-phenylenediamine in
different laboratory processes, physicians should bear in mind that
this compound is a possible cause of COP.
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